Effect of P(i) restriction on renal Na(+)-P(i) cotransporter mRNA and immunoreactive protein in X-linked Hyp mice.
Although renal Na(+)-P(i) cotransporter gene expression is decreased in X-linked Hyp mice, the mutants do respond to P(i) restriction with an adaptive increase in Na(+)-P(i) cotransport maximal velocity in renal brush-border membrane vesicles. In the present study, we examined the mechanism for the adaptive increase in Na(+)-P(i) cotransport in P(i)-deprived Hyp mice and normal littermates, using a cDNA probe encoding a rat, renal-specific Na(+)-P(i) cotransporter (NaPi-2) and a rabbit polyclonal antibody raised against a synthetic NaPi-2-derived peptide. The low-P(i) diet elicited an increase in Na(+)-P(i) cotransport in normal (141 +/- 13 to 714 +/- 158) and Hyp mice (59 +/- 6 to 300 +/- 62 pmol.mg protein-1.6 s-1; means +/- SE, n = 3, P < 0.01) that was accompanied by an increase in brush-border membrane NaPi-2 protein, relative to ecto-5'-nucleotidase, in normal (1.0 +/- 0.1 to 7.6 +/- 1.5) and Hyp mice (0.3 +/- 0.1 to 7.7 +/- 1.4) (means +/- SE, n = 4; P < 0.01). The low-P(i) diet also elicited an increase in the abundance of NaPi-2 mRNA, relative to the 18S RNA, in normal (157 +/- 9% of control diet, P < 0.05) and Hyp mice (194 +/- 10% of control diet, P < 0.01). Immunohistochemistry revealed that NaPi-2 protein was localized to the brush-border membrane of the proximal tubule and that both intensity of the signal and number of immunostained proximal tubules were increased in renal sections from normal and Hyp mice fed the low-P(i) diet.(ABSTRACT TRUNCATED AT 250 WORDS)